[Experimental principles for preserving annulo-ventricular integrity of the mitral valve].
Despite numerous improvement in cardiac surgery the results in mitral valve replacement are still not satisfactory, since impaired left ventricular function continues to be a problem during the postoperative course. In order to investigate the effect of mitral valve replacement on left ventricular function canine experiments were performed: During extracorporeal circulation bileaflet mitral valve prostheses were implanted preserving the ventriculo-annular continuity. Flexible wires were slung around the chordae of the subvalvular mitral apparatus and brought to the outside through the left ventricular wall. Left ventricular diameters were measured by sonomicrometry, left ventricular stroke volume, left ventricular enddiastolic volume and ejection fraction by dye dilution technique as well as left ventricular and aortic pressure by catheter tip manometers. After finishing cardiopulmonary bypass control values were registered and different preload values achieved by volume loading with blood transfusions to left ventricular enddiastolic pressures of 12 mm Hg. Subsequently under normovolumic conditions the chordae tendineae of the anterior and posterior papillary muscles of the mitral valve were cut from the outside, while the heart was beating, by application of electrocautery on the steel wires. Following severance of the ventriculo-annular continuity of the mitral valve again function curves of left ventricular hemodynamics were made during volume transfusions. When the chordae had been divided the left ventricular enddiastolic diameter increased by 10% in the major axis, while in the minor axis no significant changes occurred. The systolic shortening was impaired substantially by reduction of 43% during the ejection phase when the subvalvular mitral apparatus had been severed. Left ventricular enddiastolic volume was increased by 18% at any preload level, while left ventricular ejection fraction was reduced by 16%. Consequently left ventricular stroke volume was decreased by 24% at any left ventricular enddiastolic volume, when the chordae had been divided. It can be concluded that left ventricular geometry is changed when the annulo-ventricular continuity has been interrupted at mitral valve replacement: The major axis of the left ventricle is increased and the enddiastolic volume is augmented. The left ventricle is only able to eject the same stroke volume at higher preload levels when the chordae tendineae have been divided. The same cardiac performance can only be achieved by volume loading and at the expense of higher wall tension, which leads to unfavorable conditions in terms of cardiac muscle mechanics with reduced exercise tolerance. These data speak for preservation of the annulo-ventricular continuity in mitral valve replacement. Provided that these results from acute canine experiments can be transferred to humans, one would suggest that preservation of the mitral subvalvular apparatus is of importance in patients with dilated hearts and with impaired left ventricular function.